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(57) Abstract 



A composition is provided that includes carotenoid extracts derived from a plurality of natural sources. Carotenoids are extracted from 
natural sources such as palm fruit, algae and marigold flowers and combined in a single product. The product contains a broad spectrum of 
carotenes including alpha-carotene, beta-carotene, Lutein and Zeaxanthin, in amounts that are not typically available from a single natural 
source. The product may also include carriers such as yellow bees wax, soybean oil and lecithin and may be in a form suitable for oral 
ingestion. 
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M U LTI -C AROTE N O I D PRODUCT 

BACKGROUND OF THE INVENTION 

Carotenoids are a family of chemical compounds that occur naturally in plants 
and animals. Non-exhaustive examples of carotenoids are beta-carotene, alpha- 
5 carotene, gamma-carotene, lycopene, zeaxanthin, capsanthin and lutein. Each 
natural source of carotenoids has a distinct array of different carotenoids. For 
example, it is known that algae contains a mixture of alpha, beta and gamma 
carotene. 

Carotenoids have significant health benefits. For example, beta-carotene is a 

10 pre-cursor to Vitamin A, a vital nutrient for human beings and it has been suggested 
that beta-carotene inhibits heart disease and cancer. Consequently, many people 
wish to maximize their carotenoid intake. Fruits and vegetables are a desired 
source of carotenoids because of their nutritional value, cost and availability. 
Unfortunately, the amount of carotenoids present in natural sources is so small that 

15 an inordinate amount of fruits and vegetables would have to be digested to obtain a 
desired amount of carotenoids. 

Thus, methods have been devised to extract and concentrate beta-carotene 
from various sources. U.S. Patent No. 5,310,554 to Haigh describes a method for 
making high-purity natural beta-carotene by extracting algae with organic solvents 

20 and chromatographing the extract on a column of alumina. U.S. Patent No. 
4,680,314 to Nonomura describes a method for purifying beta-carotene by extracting 
algae with an edible oil. 

In addition, several manufacturers have attempted to synthetically 
manufacture beta-carotene. For example, Hoffmann La Roche, a Swiss 

25 pharmaceutical and chemical company, manufactures synthetic all-frans-beta- 
carotene. Synthetic c arotenoid-Compounds T -hQwever— almost-exnlnRivply-r:nntain~p'" 
specific conformation of a particular carotenoid and contain only trace amounts of 
other carotenoids or other conformations of the particular carotenoid. 

These carotenoid products are either derived synthetically or derived from a 

30 single source and fail to provide a balanced supply of carotenoids. Because these 
products contain a very narrow range of carotenoids, the benefits are 
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commensurately narrow. Each carotenoid, and individual isomers and 
conformations thereof, possesses unique and distinctive characteristics and 
benefits. Not all of the benefits associated with each carotenoid are known or 
understood. Moreover, the exact amount and type of carotenoids present in the 
5 individual sources is not always known. As a result, the known carotenoid products 
are not able to provide each of the benefits, known and unknown, associated with 
the many different carotenoids. 

Consequently, there is a need for a carotenoid product that is able to provide 
a comprehensive regimen consisting of a wide variety of different carotenoids. 

10 

SUMMARY OF THE INVENTION 

In order to provide a comprehensive, effective carotenoid regimen, despite 
this lack of knowledge of the presence or effect of each carotenoid in a particular 
natural source, a multi-carotenoid product is provided that includes a plurality of 

15 carotenoids, derived from a plurality of sources, in a single product or unit dosage 
form. Preferably, extracts of palm fruit, algae and marigold flowers are used. Most 
preferably, these extracts are combined with soybean oil, yellow wax and lecithin in 
a form suitable for oral ingestion. Surprisingly, the carotenoid product of the present 
invention is a highly effective and beneficial means to supplement carotenoid intake. 

20 A method of making a multi-carotenoid product is provided where at least one 

source of alpha-carotene and beta-carotene is combined with at least one source of 
gamma-carotene, lycopene or lutein. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

25 The multi-carotenoid products of the present invention comprise carotenoid 

extracts derived from a plurality of sources. In a preferred embodiment there are at 
least three sources. Preferably, each source is a natural source. The natural 
carotenoid extracts of the present invention may be deriv ed from any natural s ource, 

that-eontains-carotenoids7"Natural sources are those sources that are organic in 

30 composition, such as living things, and are not the result of artificial chemical 
synthesis. The preferred sources are plants. Non-limiting examples of such sources 
are marigold flowers, palm fruit, algae (preferably of the class Chlorophyta, more 
preferably of the genera Dunaliella or Chlorococcus), spinach, broccoli, alfalfa, 
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tomatoes and carrots. Most preferred are palm fruit, Dunaliella algae and marigold 
flowers. 

While it is preferred to use only natural sources of carotenoids, specific 
carotenoids, or specific conformations of carotenoids, may be supplemented through 
5 the use of artificial or synthetic carotenoid products. Synthetic carotenoid products 
generally consist of a very narrow range of carotenoids and essentially comprise a 
single conformation of a specific carotenoid. Consequently, the use of synthetic 
carotenoids is not a desirable means of providing a wide variety of carotenoids; 
however, the use of synthetic carotenoids is an effective means of providing a very 

10 specific amount of a particular carotenoid. 

The carotenoids of the present invention may be isolated from their sources 
by any means available. Preferably, the carotenoids are isolated through solvent 
extraction. More preferably, the carotenoid extract is further purified through 
chromatography and/or removal of the extracting solvent. In a most preferred 

15 embodiment the carotenoids are extracted with a natural, edible oil to the exclusion 
of toxic volatile organic compounds. An example of such a process is provided in 
U.S. Patent No. 4,680,314 to Nonomura, which is incorporated herein by reference 
in its entirety. 

In one embodiment of the invention, the carotenoids may be derived from the 
20 following sources: (1) extracted from Dunaliella algae with a vegetable oil solvent as 
described in U.S. Patent No. 4,680,314, and available from Nutrilite Products, Inc. as 
PROVATENE; (2) extracted from palm fruit oil as described in European Patent 
Application No. 0 242 148 (which is incorporated herein by reference in its entirety) 
and manufactured by Quest International under the trade name Caroplex; and (3) 
25 extracted from marigold flowers as described in U.S. Patent Nos. 5,382,714 and 
5,648,564 (which are incorporated herein by reference in their entirety) and available 
from Kemin. Preferably, the algal extract is extracted from algae of the class 
Chlorophyta. In a more preferred embodiment, the algal extract is extracted from 

algae-of-the-genera"Dunaliella^rChlorococcus. An alternative source of Dunaliella 

30 algae-derived carotenoids is BETATENE from Henkel. This particular mixed 
carotene material is standardized to contain 200 mg of five naturally occurring 
carotenoids, namely beta-carotene, alpha-carotene, zeaxanthin, cryptoxanthin, and 
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lutein. The beta-carotene accounts for 95% of the carotenoicls in the BETATENE 
material. 

In a preferred embodiment of the invention, the carotenoids are derived from 
Dunaliella algae, palm fruit and marigold flowers. Preferably, a supplement in 
accordance with this invention includes about from about 5 to about 35% of the algal 
extract, from about 1 to about 10% of the palm fruit extract; and from about 1 to 
about 5% of the marigold extract. The resulting product contains a broad spectrum 
of carotenes including alpha-carotene, beta-carotene, Lutein and Zeaxanthin, in 
amounts that are not typically available from a single natural source. 

The multi-carotenoid product of the present invention may include a number 
of different carriers and/or binders to provide the multi-carotenoid product in a 
consumable form, e.g., by oral ingestion. The useful and suitable carriers and 
binders are known to those of skill in the art and are typically neutral, non-toxic 
additives that facilitate consumption and absorption of the product by the user. 
Examples of liquid carriers are vegetable oils, such as corn and soybean oil, and 
mineral oil. Examples of solid carriers and binders are yellow bees wax, glucose, 
sucrose, starch, lactose, mannitol, magnesium stearate, magnesium carbonate, 
talcum, and cellulose. Preferably, these ingredients are derived from natural 
sources. In the preferred embodiment the carrier is a combination of soybean oil, 
yellow bees wax and lecithin. A supplement made in accordance with this preferred 
embodiment would include from about 30 to about 60% soybean oil; from about 5 to 
about 20% yellow bees wax; from about 0 to about 10% lecithin; from about 5 to 
about 35% of the algal extract; from about 1 to about 10% of the palm fruit extract; 
and from about 1 to about 5% of the marigold extract. 

It is preferred to provide the multi-carotenoid product with the carriers and 
binders described above as a unit dosage in a softgel capsule. Suitable softgel 
capsules are available from R.P. Scherer, St. Petersburg, Florida. 

The relative amounts of the carotenoids and the carrier depends upon the 
^sired_carotenoid-dose"to-be-administerecl. Consequently, the carotenoids can 
comprise from about 0.01 % to about 99.99% by weight of the multi-carotenoid 
product. Preferably, the carotenoids comprise from about 0.1% to about 25%, more 
preferably from about 1 % to about 5%. 
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Similarly, the relative amounts of the individual carotenoid sources is highly 
variable. The amount of each particular carotenoid source in the multi-carotenoid 
product depends on which particular carotenoid is most desired and upon the 
concentration of the carotenoids in the sources. 
5 A first embodiment of the present invention is detailed in Table 1 . 



Table 1 



INGREDIENT 


WEIGHT % 


Soybean Oil 


49.71 


Yellow Bees Wax 


11.03 


Algal Extract 


29.41 


Lecithin 


4.90 


Palm Fruit Extract 


3.43 


Marigold Flower Extract 


1.52 



The algal extract comprises about 2.15% beta-carotene and about 0.23% alpha- 
10 carotene in a corn oil suspension. The palm fruit extract comprises about 10% 
alpha-carotene, about 19% beta-carotene, about 0.36% gamma-carotene, and 
about 0.03% lycopene in vegetable oil. The marigold flower extract comprises about 
20% lutein in corn oil suspension and is available from Kemin. The product is 
packaged in a soft-gel caplet provided by R.P. Scherer. Included in the composition 
15 is soybean oil, yellow bees wax and lecithin. These components act as a carrier for 
the carotenoid extracts and create an easily ingestible product. 

In another embodiment of the invention, the supplement contains a total of 
about 4 mg to about 10 mg of mixed carotenes that have been obtained from the 
combination of algae, palm fruit, and marigold flower extracts. Preferably, the 
20 supplement includes an amount of the provitamin A carotenoids that is sufficient to 
provide at least 100% of the reference daily intake of Vitamin A. As used herein, a 
"provitamin A" carotenoid is a carotenoid which is a precursor to a retinoid such as 
retinol, retinal and retinoic acid, wherein the retinoids are forms of preformed-vitamin- 

A- Generally, only the alpha and beta carotenes function as a provitamin A 

25 carotenoid. In a preferred embodiment, the following spectrum of carotenes is 
provided: 
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retinol, retinal and retinoic acid, wherein the retinoids are forms of preformed vitamin 
A. Generally, only the alpha and beta carotenes function as a provitamin A 
carotenoid. In a preferred embodiment, the following spectrum of carotenes is 
provided: 

5 

Table 2 



Carotene 


Amount (mg) 


Weight % 


Beta 


4.50 


64.4 


Alpha 


1.07 


17.0 


Lutein 


1.12 


17.8 


Zeaxanthin 


0.045 


0.8 


Total 


6.735 


100% 



10 In the product described above, the beta-carotene provides 150% of the reference 
daily intake for Vitamin A. 

In addition to the above compositions, a method of making comprehensive 
carotenoid compositions is also highly useful. Sources of carotenoids are selectively 
chosen to complement one another and create a product having a wide range of 

15 carotenoids. For example, a source that has a particularly high concentration of one 
carotenoid, but lacking in a second carotenoid, would be combined with a source 
that has a particularly high concentration of the second carotenoid. In a preferred 
embodiment, at least one source of alpha-carotene and beta-carotene is combined 
with at least one source of gamma-carotene, lycopene or lutein. It is preferred that 

20 the total amount of carotenoids is at least about 2% by weight. 

Of course, it should be understood that a wide range of changes and 

m odifications can be made to the embodiments describ ed_above It-is-intendedj- 

therefore, that the foregoing description illustrates rather than limits this invention, and 
that it is the following claims, including all equivalents, that define this invention. 
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1. A composition comprising carotenoid compounds derived from a 
plurality of sources. 

5 

2. The composition of claim 1 wherein the sources are natural sources. 

3. The composition of claim 1 wherein the sources are selected from the 
group consisting of marigold flowers, palm fruit, algae, spinach, broccoli, alfalfa, 

10 tomatoes and carrots. 



4. The composition of claim 1 wherein the carotenoid compounds are 
extracted from their sources. 

15 5. The composition of claim 1 further comprising pharmaceutical carriers 

suitable for oral ingestion. 

6. The composition of claim 1 further comprising pharmaceutical carriers 
selected from the group consisting of yellow bees wax, soybean oil, and lecithin. 

20 

7. A composition comprising: 

a. an algal extract; 

b. a palm fruit extract; and 

c. a marigold flower extract. 

25 

8. The composition of claim 7 wherein the algal extract is extracted from 
algae of the class Chlorophyta . 



9. The composition of claim 7 wherein the algal extract is extracted from 
30 algae of the genera Dunaliella or Chlorococcus. 
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10. The composition of claim 7 wherein the algal extract is extracted from 
algae with an edible oil. 

11. The composition of claim 7 wherein the palm fruit extract is extracted 
5 from palm fruit oil with an organic solvent, chromatographed on a silica or alumina 

column and resuspended in an edible oil. 

12. The composition of claim 7 wherein: 

a. the algal extract is extracted from Dunaliella algae with an edible 

10 oil; and 

b. the palm fruit extract is extracted from palm fruit with an organic 
solvent, chromatographed on a silica or alumina column and resuspended in an 
edible oil. 

15 13. The composition of claim 7 comprising: 

a. from about 5 to about 35% of the algal extract; 

b. from about 1 to about 1 0% of the palm fruit extract; and 

c. from about 1 to about 5% of the marigold extract. 

20 14. The composition of claim 7 further comprising: 

a. soybean oil; 

b. yellow bees wax; and 

c. lecithin. 

25 15. The composition of claim 14 comprising: 

a. from about 30 to about 60% soybean oil; 

b. from about 5 to about 20% yellow bees wax; 

c. from about 0 to about 10% lecithin; 



d: froTTTaboursiolabout 35% of the algal extract; 

30 e. from about 1 to about 10% of the palm fruit extract; and 

f. from about 1 to about 5% of the marigold extract. 



16. A composition consisting essentially of: 
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a. an algal extract; 

b. a palm fruit extract; and 

c. a marigold flower extract. 

5 17. The composition of claim 16 further including a carrier. 

18. The composition of claim 16 consisting essentially of: 

a. from about 30 to about 60% soybean oil; 

b. from about 5 to about 20% yellow bees wax; 
10 c. from about 0 to about 10% lecithin; 

d. from about 5 to about 35% of the algal extract; 

e. from about 1 to about 10% of the palm fruit extract; and 

f. from about 1 to about 5% of the marigold flower extract. 

15 19 - A method of making a multi-carotenoid tablet comprising combining at 

least one source of alpha-carotene and beta-carotene with at least one source of 
gamma-carotene, lycopene or lutein. 

20. The method of claim 19 wherein the total amount of carotenoids is at 
20 least about 2% by weight. 
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